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TITLE OF THE INVENTION 

HIGH-DENSITY READABLE ONLY OPTICAL DISK 

CROSS-REFERENCE TO RELATED APPLICATIONS 

,0001, T*^^^^^^^^ 91 *" - 
I t ler 28 2002 in the Korean Intellectual Property Office, and Korean Patent 

disclosures of which are incorporated herein in their entirety by reference. 
BACKGROUND OF THE INVENTION 

1 Field of the Invention 

■0002, The present invention relates to an optica, disk, and more particular** a high- 
Zlreadalonivopticaldiskwitdasuper resolution near f,e,d structure, wh.ch can read 
marks with a size smaller than the resolution of a laser beam. 

2 Description of the Related Art 

allows a user to erase and re-record data, 
data, such as audio and video data. 
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[0005] However, the storage capacity of optical recording media such, as C««ffl_ 
Li able (CD-RW), which require a recording wavelength of 780 nm that ,s ,nsuff,aent to 

capacity are impractical in today's complex multimedia environment. 
[0006, ,nordertosolve«hisproblem,Di 9 i.a,Versa,i,eDisKs(DVDs),whichregu,eashor,er 
aser wavelength of 630-680 nm have been developed. DVDs have a storage capacty of 
HI 7 at 4.7 GB (on one side,. Generally, DVDs can be classified into a DVD-read only 

a recording .ayer's phase change alters the optical characteristics of d.sks, and thus, data r 
e"de onoerasedfromdisKs. In particular, the DVD-R disks using an organic dye matenal 
a^compatibL with DVD-ROM, cost effective, and have a large storage ^^^^J^j^ 
with other recording media. For these reasons, much attention has been pa.d to the DVD 
disks at present. 

,00071 As can be seen from the above description, one of the most important issues in many 

an optica, pickup's objective lens. This beam size is called "diffraction „m,t. 

[0008, O^o^^^^^^^'T^^- 
where h is the wave.ength of a light source and NA is the numerical aperture of an objective 
Tens AS cln be seen from the above expression, the storage capacity of optical disks can be 

However there are limitations in that recent laser technologies cannot prov,de such a shorter 
warengthiaserandanobiectiveienswithlagerNAisexpensive. Furthermore, a the NA of 
I o e*e lens increases, a distance (working distance) between a pickup and a disk ,s 

damage to the surface of the disk may be caused, resulting in data loss. 
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15, and a reflective layer 13. 

fc\r -i ciivpr oxide is dissociated into silver 

100101 rtrrrr „citz*-^.™- 

instead of a recording process. 
SUMMARY OF THE INVENTION 

diode or increasing the numerioal aperture of an objective lens, 
practice of the invention. 

,0015, ^to--^-*.^^^^*'^^^ 
sulfide, fluoride, or a mixture thereof. 

10016, According to an aspect of the invention, the dielectric materia, is ZnS-SiO, 
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[0017, According to an aspect of the invention, the metal particies are derived from goid. 
platinum, rhodium, palladium, or a mixture thereof. 

10018, According to an aspect o, the invention, the meta, particles are platinum particles. 
[0019, Acoordingtoanaspecto,theinven.ion,»heoptica,dis k furthercom P risesoneormore 
reflective layers. 

[0020, According to an aspect o, the invention, the optical disk may further comprise 
dielectric layers on the upper and lower surfaces of the mask layer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

reference to the accompanying drawings in which: 

F,G 1 is a schematic view of an optical disk with a conventional structure; 
FI G.2isaschema«icviewo, an optica, disk according to an embodiment o, the present 

"^isagraphshowingthe results o, performance evaluation for the optical disks 
prepared in Examples 1-3 and Comparative Example 1 . 
DETAILED DESCRIPTION OF THE EMBODIMENTS 

,0022, Reference will now be made in detail to the embodiments of the present invention, 
1 les o which are illustrated in the accompanying drawings, wherein like reference 
numerals refer to the like elements throughout. Hereinafter, the present ,nvent,on w„, be 
described in more detail with reference to the accompanying drawings. 
,0023, FIG. 2 shows an optica, disk according to an embodiment o, the present invention. An 

weatherability Examples of the substrate material include polycarbonate, 
polymethylmethacrylate, epoxy, polyester, and amorphous polyolefm. 
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finemetalpartic.es 16 is smaller than a wavelength ef a, aser beam. The mask layer 11 acts as 

source of a surface plasmon, they are suitable for read only disks. 
[0025, According to an aspect o, the invention, the dielectric materia, to be used in the 
masking layer 11 is metal oxide, nitride, sulfide, fluoride, or a mixture thereof. For ^ |^ 
To 2 A 2 0 Si 3 N 4 , SIN. ZnS, or MgF 2 can be used. While no, required in all aspec s, the metal 

Lai particles 16 are not chemically reactive with each other, the ong.na, shape of the fine 
Zl P i es 16 can be maintained. However, while possible, the use o, silver pa. ess not 
pllble where sulfur is in the dielectric material. This.is because the silver part,c,es e c. 

11. 

[0026, 

an aspect of the invention. The ta^e. of the sputtering process is a m.xture of the d,elec,r, 

line wavelength of the laser beam can bedispersed in the dielectric matena, us.ng the 
sputtering process. 

t 0027] Although no. shown in FIG. 2, an embodiment of the optical disk o, the present 
; usedtosecurehighreflectivitywhendataarerecordedorread. In this regar *s 
preferable to use a metal with high heat conductivity and ref,ec.iv„y as the matena, for the 

Trier Ag,T,.Pd.Ni.Zn,Mg. and an alloy thereof. The reflective layer .stormed toa 
layer to a range of 60 to 120 nm to secure a sufficient reflectivity and rel.ab.Uty. 



5 



Docket No.: 1793.1035 
[0028] According to an embodiment of the invention, the optical disk of the present invention 
may further comprise a dielectric layer 14 shown in FIG. 1 , between the mask layer 11 and the 
substrate 10, between the mask layer 11 and the reflective layer 13, or on the upper and the 
lower surfaces of the mask layer 11. A dielectric layer 14 between the mask layer 11 and the 
substrate 10 acts to prevent thermal damage to the substrate 10. On the other hand, a 
dielectric layer 14 between the mask layer 11 and the reflective layer 13 acts as a diffusion 
prevention layer. 

[0029] An optical disk of an embodiment of the present invention may further comprise a 
protective layer (not shown). The protective layer acts to protect other layers, in particular, the 
reflective layer. The protective layer can be formed using a conventional method such as spin 
coating. In detail, an epoxy- or acrylate-based ultraviolet light curable resin, a transparent 
material that exhibits a high impact strength and is curable using an ultraviolet light, is spin 
coated on the reflective layer, followed by ultraviolet light curing to thereby form the protective 
layer. 

[0030] Hereinafter, the present invention will be described in more detail by way of examples. 
However, it is understood that the present invention is not limited thereto. 

Example 1 

[0031] A polycarbonate (PC) substrate with a thickness of 0.6 mm was prepared. The 
substrate had pits and a track pitch of 0.74 urn, which is the same as that of digital versatile disk 
(DVD). A ZnS-Si0 2 target and Pt target were co-deposited on the substrate by sputtering at 400 
W and 160 W, respectively, to form a mixed thin film. At this time, an Ar gas was supplied at a 
rate of 20 seem, a deposition pressure was 1 .5 mTorr, and the volume ratio of ZnS-Si0 2 to Pt in 
the thin film was 80 to 20. 
Example 2 

[0032] A polycarbonate (PC) substrate with a thickness of 0.6 mm was prepared. The 
substrate had pits and a track pitch of 0.74 urn. A ZnS-Si0 2 dielectric layer and a ZnS-Si0 2 +Pt 
mask layer were deposited on the substrate by sputtering. Then, an Ag reflective layer was 
deposited to a thickness of 100 nm by sputtering. A light curable resin based protective layer 
was spin coated on the reflective layer. The resultant structure was then dried in a vacuum 
oven at 40X for 12 hours to prepare an optical disk. In this case, the ZnS-Si0 2 +Pt mask layer 
was formed in the form of a mixed thin film with a thickness of 50 nm by co-sputtering a ZnS- 
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Si0 2 target and a Pt target at 400 W and 160 W, respectively. An Ar gas was supplied at a rate 
of 20 seem, a deposition pressure was 1 .5 mTorr, and the volume ratio of ZnS-Si0 2 to Pt in the 
thin film was 80 to 20. 
Example 3 

[0033] A readable only disk was prepared in the same manner as in Example 2 except that a 
ZnS-Si0 2 layer was further formed between the mask layer and the reflective layer. 

Comparative Example 1 
[0034] A polycarbonate (PC) substrate with a thickness of 0.6 mm was prepared. The 
substrate had pits and pre-grooves with a track pitch of 0.74 urn. An Ag reflective layer was 
deposited on the substrate by sputtering. Then, a light curable resin based protective layer was 
spin coated on the reflective layer. As a result, a readable only optical disk without a mask layer 
was formed. 

Experiment Example 1 
[0035] Performances of the disks of Examples 1 -3 and Comparative Example 1 were 
evaluated using evaluation equipment for a DVD with a beam wavelength of 635 nm and a 
pickup with a numerical aperture of 0.60. For this, a carrier to noise ratio (C/N) value was 
measured at a linear velocity of 6 m/s and a reading power of 4 mW and the result is shown in 
FIG. 3. As shown in FIG. 3, a reading resolution limit (A/4NA) was 265 nm and the minimum pit 
length of the DVD was 400 nm. In the optical disk of Comparative Example 1 , no C/N values 
were obtained in 250 and 200 nm pits, which are smaller than the reading resolution limit (265 
nm). However, in the optical disk of Example 1 , a C/N value of about 40 dB, which is of a 
practical level, was obtained in a 250 nm pit. This experiment result demonstrates that a super 
resolution effect can be obtained in an optical disk of the present invention. 

[0036] As is apparent from the above description, the present invention provides a high- 
density read only optical disk with large storage capacity. The optical disk can be obtained 
without decreasing the wavelength of a laser diode or increasing the numerical aperture of an 
objective lens. Moreover, while described in terms of a read only disk, it is conceivable that the 
invention could be used with recordable optical disks. 

[0037] While the present invention has been particularly shown and described with reference 
to exemplary embodiments thereof, it will be understood by those of ordinary skill in the art that 
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various changes in form and details may be made therein without departing from the spirit and 
scope of the present invention as defined by the following claims and their equivalents. 



8 



